ABSTRACT
In 2014-2015, 7.501 million tons of jute were produced from 6.72 million hectare of lands [4] . To cultivate the said area the farmers require about 30 thousand tons of seed per year. Jute farmers of Bangladesh use their land to produce seed following the traditional practice to meet up their own requirements. But, the main problem in Bangladesh is the non availability of quality seed at proper time of sowing. Since jute plays a vital role in the economy of Bangladesh, an adequate amount of quality seed is necessary for producing jute fibre. Farmers of Bangladesh do not like to cultivate jute seed crop due to its high cost, poor return and low seed yield as compared to other competing cereal crops. They mainly grow the crop for the fibre and a portion of the crop usually kept at the corner or at the end of the field for the production of seeds. The area covered in this way is very low. Besides, sometimes it is damaged by flood water or heavy rainfall or other natural hazards. Seed producing organization like Bangladesh Agricultural Development Corporation (BADC) produces only 10-15% of the total requirement of jute seed of the country. So, the scarcity of jute seed arises in the sowing period every year. Recently, Bangladesh Jute Research Institute (BJRI) has developed late season jute seed production technology, the jute seed yield by this late sowing is 3-5 times higher than that obtained from the fibre season. Since the land area in our country is limited in relation to the population, the horizontal expansion of cropping area is not possible. Intensive crop culture is the only way to increase crop production to attain self-sufficiency in food production. Use of modern cultivars, balanced fertilization, judicious cultural practices and adoption of multiple cropping systems are the major ways for crop intensification. At present, multiple cropping has been gaining importance to increase more crop production in limited land area particularly in the countries with small size farm holdings/capita. Mungbean (Vigna radiata) is the important pulse crop of Bangladesh. The cultivation of mungbean is about 96000 acre of land and total production is 33000m ton [4] . Several studies conducted in relation to mixed cropping evidenced that the combination of jute and mungbean intercrop was found to be highly satisfactory as evidenced from the report of BJRI, 1986 in Bangladesh [6] and that of Patel and Mitra (1997) in India [13] . The growing of late season jute seed crop and mungbean is the same. Mungbean can be grown throughout the year. If mixed cropping of mungbean as pulse crop could be done with late season jute seed crop then the scarcity of jute seed in the country may be minimized. On the other hand, pulse crops will add additional benefit to the farmer. Therefore, the present study was undertaken to evaluate the agronomic performance of mungbean mixed cropping with late season jute seed crop, find out the economic feasibility of mungbean and jute seed crop and land equivalent ratio (LER). T1 =Sole jute T2 =Sole mungbean T3 =100% mungbean+20% jute T4 =100% mungbean +40% jute T5 =100% mungbean+60% jute T6 =100% mungbean+80% jute T7 =80% mungbean+20% jute T8 =80% mungbean+40% jute T9 =80% mungbean+60% jute T10 =80% mungbean+80% jute T11 =60% mungbean+20% jute T12 =60% mungbean+40% jute T13 =60% mungbean+60% jute T14 =60% mungbean+80% jute Experiment includes two types of crops. Jute (Corchorus olitorius , var. O-9897 i.e. Falguni Tossa) was the principal seed crops and mungbean (Vigna radiata, var. BARI Mung 5) as pulse crops. The soil was sandy loam in texture and slightly acidic in nature, moderate in organic matter content and low in fertility level. The status of P and CEC is medium and that of K is low [3] number of pods (fruits) plant -1 , number of seeds pod -1 , seed yield ha -1 (kg), 1000 seed weight (g), Percentage of viable seeds, Disease and pest incidence, By product yield ha -1 (kg), Economic return and Benefit Cost Ratio (BCR).
II. Materials and Methods

Experiment
Relative yields were calculated by dividing the yield of jute and mungbean mixed crops with their respective sole crop yields [1] .
Jute seed equivalent yield was calculated and it was computed by converting the yield of mungbean into the yield of jute seed on the basis of prevailing market prices using the following formula [2] :
Where Gomez and Gomez (1984) [9] .
III. Results and Discussion
Effect on the growth and yield of off-season jute seed crop Plant population of jute was significantly affected by the mixed cropping treatments (Table 01 ). The highest plant population (49.3 m -2 ) was found in sole jute treatments because the distance of sole jute was higher than mixed cropping treatments. Sole jute gets proper light, air and other growth factors. The plant height of jute was not significantly affected by different mixed cropping treatments at varying seeding ratios (Table 01 ). The plant height of jute ranged between 90.0 cm to 112.8 cm. The highest plant height (112.8 cm) was noticed in treatment 100% mungbean + 80% jute. The numbers of branches per plant were not significantly affected by mixed cropping treatments. The branches of jute plant were the highest (10.4) in mixed crop treatment (80%mungbean+20%jute) and the branches of jute plant were lowest in 80%mungbean+80%jute treatment. The numbers of pods per plant were not significantly affected by mixed cropping treatments. The highest number (19.4) of pods plant -1 was obtained in 80%mungbean+20%jute treatment probably due to maximum number of branches plant -1 . The mean values of 1000-seed weight of jute were not significantly affected as shown by different treatments. The highest 1000-seed weight (2.93 g) was found in 100% mungbean + 60% jute treatment and the lowest 100-seed weight (2.20 g) was found in 80% mungbean + 80% jute treatment. Seed of jute plant was significantly affected by different treatments (Table 01 ). The highest seed yield (485.5 kg ha -1 ) of jute was obtained from the sole jute treatments which was the highest from the seed yield of all other mixed cropped treatments. The jute seed yield was reduced due to mixed cropping. 
Yield of component crop
Yields of mungbean were decreased due to mixed cropping (Table 02 ). The highest yield (1052 kg/ha) was obtained from sole mungbean. Seed yield of mungbean was reduced in mixed cropping. This difference was due to competition of light, nutrition, air in mixed crops which reduced the number of seeds per plant. The result revealed that sole crop gave the highest yield, mixed cropping reduced components crops yield in comparison to their sole cropping. But jute sole crop yield was not reduced considerably compared to mix cropping. The LER values of mixed cropping ranges from 0.688 to 1.16 (Table 03) . Moreover, the results indicated that mixed cropping may increase total crop productivity per unit area which was found similar to Haque et al. (1978) [11] .
Productivity of mixed cropping
Total land productivity is a basic consideration in evaluation of mixed cropping system where land holding are very insufficient. For this purpose, yield requirement, land equivalent ratio (LER), relative yield and monetary advantage per hectare could be better indicators of relative advantages of different mixed cropping practices [2] . The productivity parameters were computed and presented in Table 03 .
Jute seed equivalent yield: Higher jute seed equivalent yield were obtained from most of the mixed cropping treatments than that of the seed yield recorded in sole crop of jute treatment. The jute seed equivalent yield was highest in 100%mungbean+80%jute treatment (Table 03 ). The lower jute seed equivalent yield was found in 60%mungbean+80jute treatment.
Land equivalent ratio:
The land equivalent ratio (LER) values were found more than 1(one) in case of some of the mixed cropping treatments (Table 03) . It indicates the yield advantages in mixed cropping compared to sole cropping. The highest LER (1.16) was obtained in 100%mungbean+ 80%jute treatment followed by the treatment of 60%mungbean + 20%jute (1.11). The LER of 1.16 means that by mixed cropping the present experiment was produced 250kg of mungbean and 450kg of jute seed from one hectare of land instead of growing it separately in 1.16 hectares of land (Table  03 ) which was found similar to the findings of BJRI (1986) [6] . 
Relative yield
The relative yield of jute seed crop was decreased in mixed cropping with mungbean in comparison to sole jute treatment (Table 04 ). It is due to the higher competition of moisture, space, light and nutrients with each other. The results of this reduction of relative yield in mixed cropping are in conformity with the findings of Rahman and Shamsuddin (1981) [14] . Cost and return analysis Gross return: The highest gross return was obtained from the treatment of 100%mungbean+80%jute (Tk. 94500 ha -1 ) followed by treatment of 60%mungbean+20%jute (Tk. 90950 ha -1 ) (Table 05 ). The treatment of 60%mungbean+80%jute gave the lowest gross return of Tk. 59770/ha -1 ).
Total variable cost:
The highest variable cost was observed at 100%mungbean + 80%jute treatment (Tk. 70698 ha -1 ) followed by 100%mungbean+60%jute treatment (Tk. 70509 ha -1 ). Variable cost of sole jute was higher than that of sole mungbean because jute requires more fertilizer and more number of labour for intercultural operation ( Benefit cost ratio: The highest benefit cost ratio (1.49) was obtained from sole mungbean treatment followed by 100%mungbean+80%jute (1.34) and 60%mungbean+20%jute treatment (1.32), respectively (Table 05 ). The highest benefit cost ratio in sole mungbean due to its high yield and low cost of production compared to other component crops. 
IV. Conclusion
Mixed cropping of mungbean and jute seed crop can be practiced successfully with higher productivity and better economic returns as compared to the sole cropping of jute. Although sole mungbean are beneficial but by mixed cropping both jute seed and mungbean can be obtained in the same time from the same piece of land. These findings, however, need to be further studied and evaluated in different agro-climatic regions before final recommendation as a technology to be adopted by the farmers.
